shown that N2 fixation and the diazotrophic community varied along the same lines at 77 these three stations (Severin & Stal, 2010) . The variation of N2 fixation may be 78 attributed to different environmental conditions in microbial mats, which changes 79 spatially (location along the tidal gradient) and temporally (tide, day-night, and seasonal).
80

Measurement of potential denitrification
117
Subsamples of 1.2 cm 2 (10 mm thickness) of the cores of the mats were placed into 12.5 118 ml Exetainers (Labco Limit, Buckinghamshire, England) by using a 5-ml syringe as a 119 corer. The measurements were carried out according to Thamdrup & Dalsgaard (2002) 120 with some modifications. Briefly, the Exetainers were completely filled with anoxic 121 artificial seawater (NaCl 20.5 g, Na2SO4 3.4 g, KCl 0.58 g, KBr 0.084 g and H3BO3
122
0.022 g, MgCl2.6H2O 0.05 mol, CaCl2.2H2O 0.01 mol in 1000 ml Milli-Q water). Inc., Carlsbad, CA, USA) according to the manufacturer's instructions. Fragments of the 140 genes nirS and nirK were amplified using the primer pairs cd3aF-R3cd for nirS and
141
F1aCu-R3Cu for nirK (Throbäck et al., 2004) . PCR conditions for the two sets of primer 142 pairs were 2 min at 95°C, 35 cycles of 50 sec 95°C, 50 sec 53°C, and 50 sec at 72°C,
143
followed by a final extension of 10 min at 72°C. PCR products were checked on a 1% analysis was based on data from the GeoChip but were significantly different when using 317 the data from the clone libraries (p>0.05). This was the case for both nirS and nirK (Table   318   5 ). There were no seasonal differences in the denitrifier communities in any of the 319 stations (data not shown). These results were confirmed by CCA analyses (Fig. 2) .
321
Environmental control of denitrifying mat community and activity
322
No relationship between potential denitrification rates, environmental factors, and the 323 denitrifier community were revealed based on stepwise regression analysis. Canonical 324 correspondence analysis (CCA) was applied in order to discover patterns in the 325 composition of the denitrifying community. Using CCA we analyzed the nirS and nirK environmental factors (Table 2) . libraries. In the diagram, denitrifiers were distinctly grouped according to sample station.
331
There was no effect of the season. Figure 2C and 2D depict the results of the CCA from the nirK containing communities.
380
For both the cloning and GeoChip data, the first two axes explained the community 381 composition better than the observations of the nirS containing community. The phylogenetic analysis of the denitrifier community using nirS and nirK revealed that (Table 2 ). This is in line with the observation of Liu et al.
517
(2003) who found that denitrifying communities were similar when the nitrate 518 concentrations were at the same level. Organic carbon is the primary electron donor for 519 heterotrophic denitrifiers (Zumft, 1997) . We showed that the highest diversity of the 520 denitrifier community was at the station with the lowest concentration of organic matter 521 ( 
